nitrite-treated bacon.  Toxicity testing on the fumarate esters has not
been performed.

Conclusions and Recommendations

The most promising alternative to the conventional use of nitrite in
bacon is the addition of a-tocopherol at 500 mg/kg in combination with
ascorbate at 550 mg/kg and sodium nitrite at 120 mg/kg.  This approach
significantly reduces the formation of nitrosamines in bacon, and the
Committee believes that it is unlikely to cause adverse health effects
in humans when the above concentrations of a-tocopherol and ascorbate
are used. However, the Committee recommends that mutagenicity and, if
necessary, animal toxicity tests of the combination of ascorbate,
a-tocopherol, and sodium nitrite be conducted to ensure that no reaction
products are formed that could affect human health adversely.  In
addition, the Committee recommends that the effect of the combination of
ascorbate and a-tocopherol on the antibotulinal activity of nitrite in
bacon and other cured-meat products be evaluated at various times after
processing to ensure that this activity of nitrite is not compromised.

Irradiation, alone and in combination with low concentrations of ni-
trite, has been shown to be effective against C_. botulinum when tested
in several cured-meat products.  These findings need to be confirmed and
extended to other products processed under a variety of commercial con-
ditions.  In addition, toxicity tests of the combination of irradiation
and low concentrations of nitrite should be conducted.

Lactic-acid-producing bacteria, sodium hypophosphite, and several
fumarate esters have each been shown to be effective in bacon against
the formation of botulinum toxin; however, further tests of their
effectiveness in other cured meats have not been conducted, nor has
testing been confirmed under a variety of commercial conditions.  The
Committee recommends that such tests be performed and that the necessary
toxicity testing be undertaken, if necessary.

Potassium sorbate in combination with low concentrations of nitrite
(40-80 mg/kg) has been shown to be an effective antimicrobial agent in
bacon and frankfurters produced under commercial conditions.  Bacon
containing this combination had acceptable flavor.  The Committee
recommends that tests for antimicrobial activity be conducted with this
combination in other products made under commercial conditions.  It also
recommends that the question of the toxicity of mutagenic nitrite-sorbate
reaction products be resolved.

RESEARCH RECOMMENDATIONS

The Committee offers a number of general research recommendations
concerning future evaluations of the need for nitrite in various
products, as well as long-term research strategies for developing
additional alternatives.